Congenital subglottic stenosis is a well-recognized condition. The difficulty in endotracheal intubation and complications due to the presence of this abnormality in infants and children have been reported by Eckenhoff (1951) and Colgan & Keats (1957) , but the incidence of this abnormality has not been ascertained. Furthermore, no reports of subglottic enlargement have been published. This investigation was undertaken to assess the incidence of both congenital subglottic stenosis and enlargement in infants and children.
Method
A series of 3304 consecutive patients (1999 male and 1305 female) undergoing routine surgery were antsthetized with intravenous thiopentone followed by a muscle relaxant, oral endotracheal intubation and controlled ventilation with nitrous oxide and oxygen. The predicted tube size for each age group, from 2 years upwards, expressed as internal diameter in millimetres, was determined from the formula: 4.5+(age in years)/4 (Corfield 1963) . Tube sizes for age groups below 2 years were based upon routine clinical practice at Alder Hey Children's Hospital, Liverpool, and on recommendations given by Davenport (1973) . Table I lists the tube sizes expected to be required at each age in children.
Plain rubber orotracheal tubes complying with British Standard specifications were used. The specification permits a variation of ±0.2 mm for the internal diameter and -0.4 to-+0.6 mm for the external diameter of the tubes. The children's age, sex, weight and endotracheal tube size used were noted (Hillard 1968 ).
Resiults
The results are summarized in Table 2 . Of the total series 3247 patients (98.27 %) were intubated with a tube of the predicted size or of one size, 0.5 mm, larger or smaller. Thirty patients (0.91 %), 16 males and 14 females, were intubated with a tube two sizes, 1.0 mm, smaller than predicted, and 2 patients (0.06%), one male and one female, were intubated with a tube three sizes, 1.5 mm, smaller than predicted.
Twenty-three patients (0.7 %), 17 males and 6 females, were intubated with a tube two sizes, 1.0 mm, larger than predicted, and 2 patients (0.06 %), one male and one female, were intubated with a tube three sizes, 1.5 mm, larger than predicted.
Discussion
There seems to be some difference between various authors (Butz 1968 , Fisk 1973 , Keep & Manford 1974 , regarding the relation between endotracheal tube size and patients' weight, height or age. However, as Chedoff & Helrich (1967) showed, controlling as many variables as possible and using muscle relaxants for intubation, as conducted in this investigation, age has the best Table 2 Percentage of patients whose larynx admitted an endotracheal tube of a predicted size or 0.5, 1.0 or 1.5 mm smaller or larger than predicted Percentage ofpatients whose larynx admitted:
Tubes smaller than predicted Age (years) 0-3/12 3/12-9/12 9/12-2 2 3 4 5 6 7 8 9 10 11 12 13 correlation of any of these three parameters. Therefore, no attempt was made to correlate the endotracheal tube size with either weight or height of the patients. Pracy (1970 Pracy ( , 1971 described the use of graduated endotracheal tubes for measurement of the subglottic size.
The 32 patients who were intubated with a tube two or three sizes smaller than predicted showed a definite abnormality of the subglottic area during direct laryngoscopy and on intubation the tube of a predicted size would not pass below the vocal chords. Twelve of the patients had a history of repeated upper respiratory tract infections. Cundy & Bergstrom (1973) pointed out that stridor may develop during these episodes of upper respiratory tract infection but this was often difficult to trace from the patient's history. Thirteen (40.6%) of these patients had other congenital abnormalities. Colgan & Keats (1957) drew attention to the association of congenital subglottic stenosis with other congenital abnormalities without recording the incidence of this feature.
The 25 patients who were intubated with a tube two or three sizes larger than predicted were described as being intubated easily, despite the tube size, and having subglottic enlargement; 7 None of the patients who were intubated with a too large or too small tube developed any respiratory difficulty or postoperative stridor; neither was there any difficulty in maintaining controlled ventilation during operation due to excessive leak of gases around the tube.
About 50 % of these children had repeated anesthetics by different anesthetists and were intubated with the same size tube on each occasion.
Intubation with a tube one size smaller or larger than predicted falls within the permitted variation of British Standard specifications. Outside this range it would be reasonable to suggest that a larynx that accepts a tube two sizes smaller or larger than predicted would constitute a mild degree of stenosis or enlargement. A larynx that accepts a tube three sizes smaller or larger than predicted coUld be considered to have a moderate degree of stenosis or enlargement.
A severe degree of stenosis would be considered to be present in those patients who need a tracheostomy to maintain normal life and growth. None of these patients was seen in this study, but one child aged 6 years, whose larynx would only admit a tube of 2.5 mm internal diameter, has been seen in this hospital before this study was undertaken. No case of tracheal agenesis, which can be regarded as the severest form of subglottic stenosis, was seen.
The incidence of subglottic stenosis was higher in females (. 15 ,') than in males (0.86 %), whereas the incidence of subglottic enlargement was higher in males (0.9 %) than in females (0.54%) ( Gas tension measurements may be required for estimating respiratory dead space, alveolar oxygen tensions and shunts. Furthermore a knowledge of inspired oxygen tension is often essential for good management of patients breathing oxygenenriched mixtures.
Plastic syringes are more convenient and readily available than conventional gas samplers or glass syringes, but few studies have been carried out on gas samples stored in them.
This study was designed to assess the rate of change of gas concentrations in samples stored for up to long periods in plastic syringes of varying size and composition. Two gas mixtures of known composition were produced using Worsthoff OHG gas-mixing pumps. They had the following nominal initial concentrations: (1) 8% carbon dioxide in 92% nitrogen, (2) 50 % oxygen in 50 % nitrogen.
Groups of syringes of each size and make were filled with one of the mixtures, sealed with stopcocks and then stored in an air-conditioned laboratory for varying lengths of time up to 33 hours. The laboratory temperature, barometric pressure and humidity were recorded. Conventional radiometer electrodes were used to determine the oxygen and carbon dioxide tensions of the original and the stored gas mixtures. All measurements were made at 37°C.
Results
Results were plotted as change from the initial fractional concentration of either oxygen or carbon dioxide against time. Linear regression equations were calculated for each line.
Changes in oxygen tension were small and ranged from 2.36 mmHg (0.314 kPa) to 0.21 mmHg (0.028 kPa) fall per hour if stored for several hours when the initial diffusion gradient had been 223.5 mmHg (29.8 kPa). Carbon dioxide changes were greater and ranged from 1.93 mmHg (0.257 kPa) to 0.27 mmHg (0.036 kPa) fall per hour if stored for several hours when the initial diffusion gradient had been 61.1 mmHg (8.14 kPa).
Of the 5 ml syringes the polypropylene showed the least and the polystyrene the most change in gas tensions. When the gases were stored in 20 ml syringes the Everett polypropylene showed much greater changes than the Becton Dickinson polypropylene or the SAN Gillette syringes.
Conclusions
Changes in oxygen tensions were negligible in the first 500 minutes. Carbon dioxide tension changes were clinically insignificant if the polypropylene Everett 20 ml and the polystyrene 5 ml (Graham Medical Products) syringes were excluded. Over the longer time span the diffusion of carbon dioxide was 18-65 times faster than that of oxygen.
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